We examined the lipid values of obese and normal-weight children, to look if there is an association between Body Mass Index (BMI) and lipid profiles. Our study group included 100 volunteers (50 children with normal BMI and 50 with high BMI) who were admitted to Kagithane State Hospital Pediatrics Clinic for various reasons between July 2010 and May 2011. The inclusion criteria were as follows: age between 2 and 14 years, no chronic disease and no developmental defects. The high BMI group had significantly higher Low Density Lipoprotein (LDL) levels in comparison to the normal BMI group (p < 0.05). We also found that the high BMI group had higher cholesterol levels close to upper limit than the normal BMI group. We found high triglyceride levels not only in the high BMI group but also in the normal BMI group with a rate of 26% and 24% respectively. The difference of 2% was not significant. We advise that identification and treatment of elevated LDL cholesterol levels is of tremendous significance for obese children or adolescents for future cardiovascular disease risk in adulthood. In the light of these findings, we must not overlook cardiovascular risk in the normal BMI group children. We believe that necessary precautions must be taken for preventing overweight and dyslipidemia in early childhood. Accordingly, it is of paramount importance not only to reduce obesity in children and adolescents but also to monitor dyslipidemia in normal BMI children to avoid the subsequent risk for cardiovascular disease.
Introduction
Overall the global prevalence rate of obesity is 3.3% reportedly. Some countries especially in Middle East, Latin * Corresponding author.
America and North America have higher rates. Overweight is showing an increasing global trend [1] .
Current estimates suggest that up to 1.7 billion people are overweight or obese workdwide. Obesity is increasing all over the word. Over 115 million people are obese and have problems associated with obesity in developing countries [2] . Overweight problem is increasing continuously in children and adolescents at an alarming pace [2] [3] .
Cardiovascular diseases are associated with risk factors such as obesity and dyslipidemia, which, if present during infancy, could continue throughout adult life [1] [4] [5] .
High serum cholesterol HDL level is associated with longevity as evidence suggest. Low HDL cholesterol level is associated with an increased cardiovascular risk particularly if serum cholesterol and triglycerides are also elevated.
The most common primary lipid disorder familial combined hyperlipidemia which is an autosomal dominant condition occurring in 1/200 people could not affect the results of our study with its low incidence.
The most common dyslipidemia of obesity is associated with increased triglyceride levels, decreased HDL levels and abnormal LDL cholesterol composition .Accepted risk factors for CVD are elevated LDL and decreased HDL [5] [6] .
In this research, BMI and lipid profiles in children were examined to look for the association of obesity and dyslipidemia as was the case in adults.
Material and Method
Our study group enrolled 100 volunteers (50 children with normal BMI and 50 children with high BMI) who were admitted to Kagithane State Hospital Pediatrics Clinic consecutively for various reasons during July 2010-May 2011 and met the criteria of our research and accepted to participate. The inclusion criteria were as follows: the age between 2 and 14 years, no chronic disease and no developmental defects.
The Ethics Committee of Şişli Etfal Education and Research Hospital approved the study protocol used for all participants.
Social and lifestyle issues were investigated with the help of a questionnaire. BMI is calculated with weight/height 2 formula. Obese, overweight and underweight are defined using BMI percentiles; children > 2 years old with a BMI > 95th percentile meet the criterion for obesity, between 85th and 95th percentiles fall in the overweight range and a BMI < 5th percentile meet criterion for underweight (7) .
Descriptive and observational study of 100 children and adolescents stratified BMI into two groups. They were classified as either normal weight or obese. Total cholesterol (T-chol), HDL and triglycerides (TG) were determined and LDL was calculated.
Acceptable total cholesterol level among children and adolescents is <170 mg/dL; borderline 170 -199 mg/dL; and high >200 mg/dL. Acceptable LDL cholesterol value is <110 mg/dL; borderline 110 -129 mg/dL; and high >130 mg/dL. HDL cholesterol value should be >40 mg/dL ideally; the higher the better. We accept normal triglycerides levels for 2 and 5 year-olds to be 30 -86 mg/dL (boys) and 32 -99 mg/dL (girls), for the 6 -11-year-olds 31 -108 mg/dL (boys) and 35 -114 mg/dL (girls), for the 12 -14 year-olds 36 -138 mg/dL (boys) and 41 -138 mg/dL (girls) [7] .
After taking the blood into a vacuum tube including an activator & gel, the sample was centrifuged at 4,000 rpm for 10 minutes and rested for 10 -15 minutes. The serum was separated into the Beckmann couture LX20 analyzer. Cholesterol and lipid profile values were studied with auto analyzer by the photometric method.
For low levels of triglyceride below 400 mg/dL, serum LDL cholesterol level was calculated by the following method.
LDL Cholesterol = Total Cholesterol-Triglycerides/5-HDL Cholesterol. For Triglyceride levels above 400 mg/dL. LDL Cholesterol levels were assessed photometrically. 
Statistical Analysis

Results
Lipid profile of 50 children with normal BMI and 50 with high BMI were evaluated presenting to Kagithane State Hospital between 1 July 2010 and 1 May 2011. The mean age of children with normal BMI were 7.8 ± 2.65 yrs, and those with high BMI were 10.73 ± 2.78 yrs. There were 23 (46.0%) girls and 27 (54.0%) boys in the normal BMI group and 21 (42.0%) girls and 29 (58.0%) boys in the high BMI group. No statistically significant difference with respect to gender was found between the two groups (p > 0.05) ( Table 1) .
No statistically significant difference was observed between the groups regarding monthly income (p > 0.05) families' education levels and as to the rank among siblings ( Table 2) .
There was no statistically significant difference between normal BMI group and high BMI group as to HDL levels ( Table 3) .
A statistically significant difference was found as to LDL levels (p < 0.01). The high BMI group had significantly higher LDL levels compared to the normal BMI group (p < 0.05) ( Table 4) .
We found that high BMI group had higher cholesterol levels close to upper limit in comparison to the normal BMI group (Table 5) .
There was no significant difference in the triglyceride levels between the high and normal BMI groups (p > 0.05). Contrary to expectations significant elevations were not found in triglyceride levels in children with increased BMI. Triglyceride values showed no significant difference with respect to gender in either groups (p > 0.05) ( Table 6 ). No significant difference was detected in behavior with respect to doing regular exercise between the two groups (p > 0.05). Both groups were not very much active in sports. There were significantly great differences with respect to sedentary activities like mean time of TV watch/ computer usage between the groups (p < 0.01). Obese children seemed to spend much longer time watching TV/using computer compared to normal-weight children (p = 0.013; p < 0.05) ( Table 7 ).
Discussion
Cardiovascular disease (CVD) seems to be the primary cause of mortality in developed countries and is laden with considerable morbidity. It ranks high on the list of causes of deaths in developing countries also. A variety of studies demonstrated that CVD risk factors such as obesity, high lipid profile, malnutrition and passive lifestyle begins in childhood and progress into adult life. Thus, it is of crucial importance to recognize and appreciate behavioral and physiological variables associated with CVD, early in life in order to save lives of children at risk [4] [8] .
Recently, studies of overweight patients have observed a correlation between BMI and dyslipidemia. A study by Suarez et al. found that values of cholesterol close to potential risk level were found in 30% of the population, 16% for triglycerides, 28% for LDL cholesterol. Lipid values were shown to be significantly different in overweight from those of general population [1] . Similar studies show that obesity is associated with abnormal values for cholesterol, triglycerides, LDL, HDL. Significant abnormalities were observed in lipid values of overweight children [8] - [10] . Overweight children have the higher LDL, triglyceride and cholesterol levels and the lower HDL in comparison to normal weight children [9] - [12] .
Reck et al.'s study showed that abnormal lipid profiles were seen in 45.8% of overweight children [13] . A similar study showed that LDL cholesterol of obese children is 9 times high when compared to the normal weight children [14] . Yet there is a study showing no association between BMI and LDL levels [15] .
Our result are in agreement with the findings of former studies demonstrating higher dyslipidemia values in obese children with LDL cholesterol concentrations significantly higher in the overweight children in comparison to normal weight children.
The study by Shamai et al. demonstrated that higher BMI was inversely associated with HDL [15] . Similar studies showed that HDL cholesterol is negatively associated with BMI level [16] - [18] . Sanlier observed that overweight students had significantly higher TG/HDL ratio and LDL/HDL ratio when compared to the normal and underweight students [19] . Similar to our study, there was no difference in HDL cholesterol between the normal and the high BMI group, either.
The study by Friedemann et al. pointed out that concentration of total cholesterol of obese children was 7.5 times as high as that of the normal weight children [14] . Other similar studies indicated that obese children have higher total cholesterol values in comparison to the normal children [16] - [18] . We also observed that the high BMI group had higher cholesterol levels close upper limit when compared to the normal BMI group. But there was no significant difference with respect to cholesterol levels between the two groups.
Recent studies have shown that high BMI is closely related with abnormal triglyceride levels [15] - [18] . Overweight students had significantly higher level triglyceride (TG) rates than normal and underweight students [19] . However, we found that there was no significant difference in the triglyceride levels between the high and the normal BMI group. Various studies have pointed out that obese patients with enlarged livers present with increased cholesterol synthesis, which may result from higher activity of the enzymes involved in cholesterol synthesis [20] [21] .
In the light of our research, follow-up of lipid values provide an insight into future difficulties. Specialists should strongly urge their obese patients to have their lipid levels measured, enabling intervention at an early stage.
Given our results, we propose that obese children or adolescents with elevated LDL cholesterol levels be identified who will be at risk for cardiovascular diseases in adulthood. It is necessary to prevent obesity and dyslipidemias in an early age. Reducing obesity in children and adolescents precludes subsequent cardiovascular disease.
